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LIMITS FROM CGRO/EGRET DATA ON THE USE OF ANTIMATTER AS A POWER SOURCE
BY EXTRATERRESTRIAL CIVILIZATIONS
Michael J. Harris
I argue that the existence of cold antimatter in bulk is not permitted by the Standard Model, so that
if a γ-ray signature from antiproton annihilation were to be detected, it must represent either new physics
or the action of intelligence. Time variability of the signal would strongly support the second alternative.
The entire sky was scanned at the relevant energies (30 { 928 MeV) by the EGRET experiment on board
the Compton Gamma Ray Observatory during 1991{1995. A search of this database for the antiproton
annihilation signature yielded only upper limits on the flux (an intriguing spectrum detected from QSO
2206+650 = 3EG J2206+6602 is probably not related to SETI). The all-sky, longterm 99% upper limit
is 2:3 × 10−8 photon/(cm2 s); it is a factor 10 worse in the Galactic plane due to the higher diuse γ-
ray background emission. I give brief, but quantitative, illustrations of what this limit means for nearby
intelligent activities.
Introduction
It is a quite general consequence of extensions of the Standard Model of particle physics, such as
supersymmetry, that the early Universe was characterised by a small excess of baryons over antibaryons
[1]. At some point in the cooling of the Big Bang their mutual annihilation produced the enormous photon
flux (∼ 109 photons for each of the few surviving baryons) which we see today as the cosmic microwave
background. But regardless of how the baryon excess originated, ordinary Standard Model physics requires
that the annihilation process was extremely ecient [2]. It is thus widely believed that no signicant numbers
of antiprotons (p), having survived from the Big Bang, can subsequently have cooled to form substantial
"domains" of antimatter, recombining with the corresponding antielectrons (i.e. positrons, e+).
Any p present in the Galaxy today must therefore have been created by well-understood high-energy
processes. The energies involved are very large, given the p rest-mass ∼ 1 GeV, and only one astrophysical
environment is adequate { the high energy Galactic cosmic ray flux. The basic physical mechanism involved
is for a cosmic ray particle with energy  2mpc2 incident on a proton at rest in the interstellar medium
(ISM) to create a shower of energetic hadrons which may include p and pions (neutral 0, charged +, −)
among others.
The pp annihilation sites are most germane, since I propose to detect gamma rays from the annihilation
process. This may be represented as [3]: equation p + p→ 20 + 1:5+ + 1:5− + 0:05K
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